Buoyancy effects on the critical heat flux and general data trends for a liquid nitrogen internal flow system were determined "by comparison of upflow and downflow data under identical test conditions. The test section had a H CD S .l:'].28ocm :diaiiietel;.::flowopassage;jand-..ia 3.0(50cin heated lengthuw.hich',,was sub-suli-H jected to uniform heat fluxes through resistance heating. Test conditions covered a range of pressures from 3v4<l4;&nlO/.)2^atm,.) jjileiev.e:k0Mities::£rdin ;0. 23. to to 3.51 m/s) v with\\the.eli(|uidanitroggnntemperatur 1 e3at;tsat.urateduiMettconddLti6nBi'.
INTRODUCTION '
It is well known that the maximum heat flux possible for a nucleate "boiling internal flow system may be markedly influenced by the various system The magnitude of these reductions, that ranged in values up to 86 percent, were found to be subject to fluid velocity, system pressure and subcooling for a specific flow geometry. The range of data included pressure from 3.1* to 16.3 atm, inlet velocities, from 0;15. to 3.36 m/s and inlet subcooling from 7 to 28 K.
The present study extends the range of data into the saturated boiling regime where it is known that the critical heat flux differs from that foundin the subcooled regime. Pokhvalov, ref. 5, for example, reported the influence of fluid velocity, on the critical heat flux for upflow benzene boiling at saturation temperature (to have .different trends than that of subcooled boiling.
He found the effect of velocity to be nonmonotonic so that increasing velocity could either increase or decrease the value of the critical heat flux. The present paper, although directed primarily at the interactive effect of .gravity and flow direction also examines velocity and pressure trends. . The downflow data, fig. (3b) , on the other hand, does not exhibit this . maximization trend with-velocity. Except for an anomaly in the 5.1 atm. data, the critical heat flux increases with velocity, and appears to level off at the higher velocities.
Buoyancy Versus Limiting Fluid Velocity
The influence of buoyancy on the critical heat flux as a function of flow direction and fluid velocity has been presented graphically in figure (2) Unfortunately, due to test rig limitations, it was not possible to reach the minimum velocity, defined herein as the limiting velocity (V . ), required to completely suppress the buoyancy influence on this saturated inlet flow system. But, since convergence of the data curves appear to be near, this information was obtained by an extrapolation technique described below. The following conclusions are made for this particular, set of saturated inlet data.
(1) The critical heat flux for downflow could be up to 36 percent lower than for upflow with the percent difference depending on pressure and velocity.
(2) Fluid momentum at velocities above 1*.12 m/s and vapor choking at velocities below approximately 0.3 m/s limit the range of velocities over which buoyancy can influence the critical heat flux.
(3) For both upflow and downflow the critical heat flux was found to be an inverse function of pressure.
(h) For upflow, the relationship between critical heat flux and velocity was found to be nonmonotonic with a maximum at an inlet velocity of about 1.0 m/s. Downflow data did not exhibit this maximization trend. Subcooled data from ref. 
